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" USSR/Nuclear Physics - Cross Sections = May 52 


"Exchange Collisions of-Fast Nucleons With Deuter- 
ons. II," I. Ya. Pomeranchuk 


"Zur Exsper i Teoret Fiz" Vol XXII, Ho a PP 62) - 


Obtains effective cross section for Sxchange col- 

isions of fast nucleons with deuterons for which 

the momenta of slow nucleons are given. The pos- 

sibility ox analyzing the spin dependence of the 

‘exchange forces is seen in the eptl study of such 
- ‘eollisions. Received 8 Bee 51. 
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Collisions of Fast ae With protons," 
_ Shmushkevich ea 


Tt. Ya- Pomeran anchuk and 


"Dok Ak Nauk gssr" Vol 8T, 
on of deuteron 


No 3, PP 385- -381 


s is easily 


state that photofissic 
investigated poth gheoretically and experi- 
mentally for ene gies of quanta up te 20 
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case of higher energies- pmitted bY Acad L. Dd. 
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‘USER /Physics ~ Paramagnetism Page See Dec 52 


“paramagnetic Dispersion," A. Akhiyezer and 
1. Pomeranchuk 


Ne 
Nee 
“DAN SSSR" Vol 87, No 6, PP 917, 918 : 


introduce definition of "magnons" (certain devi- 
ations from distribution of magnetic electron 
moments which are propagated in & crystal in 

- Porm of a wave) and assume that they obey Fermi- 

' Dirac statistics. Attemp to explain why suscep 

tibility of paramagnetic dielectrics becomes in- 
dependent of temp at low temps. (cf. B. Cabrera, 
Rep Inst Phys Solvay, 6, 183, 1932). Presented by 
Acad L. A. Landau 11 Oct 92. 
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USSR/Nuclear Physics - Cosmic Rays! Origin 


WThe Origin of Cosmic Rays end Radio-Astronomy, # V, L. Ginzburg 


Usp Fiz Nauk, Vol 51, No 3, pv 343-392 


A review of current literature, Western anc Soviet, on the subjects: cosmic radio 
emanation and electron component of cosmic rays; movement of charged particles in 
interstellar space; the statistic mechanism governing the acceleration of particles 


in interstellar space and in the shells of stars; theory of the solar origin of cosmic 
rays; the theory that supernovae and novae are the probable sources of cosmic rays. 
Cites 30 Western and 25 Soviet refereaces: Ya. P, Terletskiy, G. G. Getmantsev, I. S. 
Shkloviskiy, Lb. A. Artsimovich, I. Ya. Pomeranchuk, V. V. Viadimirskiy, a. A. Sokolov, 
I, H. Gordon (DAN USSR, No 3, 1953), V. I. Vol$danskiy A. L. Lyubimov, 3. V. Medvedev, 


A. A, Logunov, L. 3B. Gurevich, and 8. Z. Belen'kiy. 
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-8776° Electron-Avglanche Processes at Ultra-tijgh 


. Ge akene eee tt : : gies. .(Russian.)- an lomerdn (7 
BY. T. Re be ak ——aAkademit Nauk SSSR, v. 92, no. 4; ORT, YP \ atk 
' ; : F Investigates rational processes under conditions in which theory ,\{“ *, * 
. June 1954 te ; ; ‘ davcioeed Bethe and. Heitler, of “braking” radiation of v : 
; Physics : 8 ane electrons and positrons and of formation of clectron-posijgon 


pairs by 7-quanta, is incorrect. 2 ref. 
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‘Quantum Bleotrodynanicst by: Ae . ‘aeher nd Be B. Berestetskiy. 


“Gosizdat, 19535 ‘128 p. 
us tie. nauk 53/3, anal, sudly 195) 


A monographical. ‘work by. two Soviet geientints is 8 reviewed. Pati 
nee graph deals with ‘quantum electrodynamics and is considere 
_ unique a and very yetucns yore on theoretical physics. 
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soni-rhencaonologtcal “theory of. ‘formation of K- meson pairs by 
quent of. greater. ‘ener gies. a 
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205 - 268, ck ee ae 


“fhe possibility of formulating a. - Soqkphenonenologi<al theory oe 
“; formation of Ut. -meson pairs by jamma-quanta- ynich is analogous . 
to: tne. theory of emission of gamma-quanta by JL. -mesons usually 
"originates at greater ener gies of: gamma—quanta. : The nuclei (in- 
eluding protons) can ‘be considered as. black globules relative to - 
Gg -mesons” of. greater. energy+ This. is the result of. intensive - 
=mesons and nuclei... By using.the Wolack- 


-4nteraction_ between Tt 
ness" ‘of. nucleons : one. can determine the wave function y of 
the plain and dif- 


acter outside of the nucleus-as the sum. of 
-fracted waves.: Formulas’ supporting + this theory are presented. 


“Six references} a USER since “1916. . 
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POMPERANSHUK A; Ya, URHVICH, I. I., SbIVAK, F, 
STOLYAROV, G. A. 


Y@., YEROZOLIMSKIY, Vv. 


te; and 


"Theory of Resonance Absorrtion. in Heterozeneous Systems" 


Report appearing in ls 
the Peaceful use of Atomi 
of Sciences USSR, 1955, 


t Volume of "Session of the Acad 


em of Ssinnces ‘ussa on 
c ineray, 1-5 July 1955", 


Publishing House of Academy 


Leningrad Physicotechnical Institute, Academy of Sciences USSR. 


SO: Sum. 728, 28 Nov 1955, 
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nance absorption in heterogensous systems] Teoriia 
loshcheniia v geterogennykh sistemakh. 


Moskva, 
(MIRA 1426) 


(Nuclear resonance and relaxation) ~ 
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USSR/Nuclear Physics ~ Mi-méson pair production FD-3258 


Card 1/1 Pub. 146 - 17/4 
Author > Berestetskiy, V. B.3 _Pomeranchuk,, | i. Ya. 
Title : Letter to the editor. “Production. ‘of mu-meson pair during annihila- 


tion of.a positron 
Periodical : Zhur. eksp. i teor. fiz., 29, No 6(12), Dee 1955, 86h 


Abstract : According to the authors, if mu-mesons do not have peculiar to them 
any specific interaction more essential than electromagnetic inter- 
action, then experimental investigation of electrodynamic processes 
with the participation of mu-mesons can give important information 
concerning the limits of applicability of the modern field theory 
and concerning the character of physical laws close to this limit, 
since the Compton wavelength of the mu-meson is comparable with 
those dimensions close to which one can expect radical changes in 
space-time concepts (I. Ya. Pomeranchuk, DAN SSSR, 103, 1005; 104, 
51, 1955). They claim that deviation of experimental data from the 
formula for the effective cross-section of mi-meson pair production 
in the collision of positron with electron at rest should give in- 
formation on maximum cross-section, minimum energy E, of such pair 
production, etc. 


Institution : Academy of Sciences USSR 
‘Submitted : September 29, 1955 


“Dreaelatie D 419.421 pws 
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Card 1/1 Pub. 146-21/4 
: Author : Pomeranchuk , I. Ya. 
Title : Solving the equations of. the pseudoscalar meson theory with pseu- 


doscalar pond 


Periodical ghur. eksp- i teor. fiz-, 29, No 6(12), Dec 1955, 869-871 
3, 1955) the author analyzed 


Abstract . Earlier (DAN SSSR, 104, 51 and 105, 
the problem of renormalization of meson charge & and found that the 
expressions found by A. A- Abr 


SSSR, 103, 993, 1955) for the peak portion gamma, 


; & much less than 1 (gq is nonrenorma. 


y value of & tn the present no 
oint in these assertions , namely 


yzes with greater completeness one p 

concerning the influence of scattering of meson upon the peak part. 
He demonstrates that the expressions G, D, and gamma in the pseu- 
doscalar meson theory turn out to be equal to the pseudoscalar pond 
with suitable assumptions 45 nta of nucleons and mesons 
(i. e- greater in the case of nucleons). Four references: €- g- 
L. D. Landau, A. A. Avrikosov, I. M. Khalatniko, DAN SSSR, 99; OT, 


1954. 
Institution : Academy of 


Submitted ___:_September 2h, 1959 
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On the point interaction in quantiim electrodynanics = 


Dok, AN’SSSR 102/3, 489 =. 492, Mey. 21,1955 ey 
“method of "smearing" interaction for. solving ‘quantum electrodyiiamic® e 
quatioris describing a ‘point interaction. between quanta and electrons eee 
presented, “The method’ is based on. the consideration of the interaztion = — 
asa limit of a certain“"smeared" interaction of a finite variable radius 
“LN which decreases down to. 0. Seven references: - 3:USSR, 2.USA, 1 Germ,  _ 


cand-1- Span. (1934-1954)... 0 2 
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Radiation of gamma quanta during the collision of fast 
pions and nuclei (11/52) 


CERN-Syvposiua on High Enery Accelerators and Pion 
Physics. 


Geneva 11-23 June 56 
ln. Branch/5 
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A semi-phenomenological theory of the preduction of 
pion pairs by high energy gemma quanta (17/52) 


ChSH-Symposiwn on hich Energy Accelerators ani Pion 


Geneva 11-23 Jume 56 
ln. Branch ;/5 
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“Hote on the Number of Different Types of K-Mesons." 


USSR Academy of Sciences, Moscov. ; 
Yuclear Physics, 2, lo. 3, 1956, p.. 261 


isi RS erage 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001342030006-2" 


PEPROVED! dca REPESSE: 07/13/2001 CIA-RDP86- Doon eoe Leena ouuees 2 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001342030006-2" 


aided 

nee utoff tend to infinit 

mi 

; ore idl the meson one, It i | 
ading } 
of the | 


Well a3 


eories (as 
ling constants 
orausly to zero with 


d ta 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001342030006-2" 


pes fa beka 


"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001342030006-2 


acl} Bus eashiaas 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001342030006-2" 


“APPROVED FOR ee o7 its) 200% CIA-RDP86-00513R001342030006-2 


pris tne sen or 


36) Sept. (io English). Zhor 


Os! Russian) 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001342030006-2" 


"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001342030006-2 
posse a re “ ioe SAT AESAU LD arses jpRetes Epa {CpRIETE RAMA CE EE aon bsiaek 


go meat 


SEES 


Ez 
SRA SSR epee 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001342030006-2" 


EIS BS 


"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001342030006-2 


| wungees nee. of the: 
tee ote we 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001342030006-2" 


"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001342030006-2 


ete x awehy K, Jif Va, 


Abst Journal 
Author 
Institution 


Title 


Original 
Periodical 


Abstract 


Card 


BEES BANE RP PAPE ye ceed ee ST "ae AEE RS es 


Physics - Element ary Particles C-3 


: Roferat Zhur - Fizika, No 12, 1956, 33967 


1/1 


Pomeranchuk, I. Ya. 
Academy of Sciences USSR 


Isotopic Invariance and Scattering of Antinucleons by Nucleons 


Zh. eksperim. i teor. fiziki, 1956, 30, No2, 423 


Starting with the isotopic invariance and the assumption of high 
probability of inelastic processes during the collision of the 
antinucleon with the nucleon, the author shows that the dif- 
ferential cross sections of the elastic scattering of the anti- 
proton and the antineutron and a proton are equal to each other. 
The same pertains to the corresponding total cross sections. 
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USSR/ Nuclear Physics - Elemenraty Particles. c-3 
Abs Jour: Ref Zhur - Fizika, No 4, 1957, 8656 

Author : Berestetskiy, V.B.; Pomeranchuk, I.Ya. 

Inst . —O OO 

Title : Correlative Phenomena in K-Meson Capture 

Orig Pub : Zh. eksperim. 1 teor.-fiziki, 1956, 31, No 2, 350-351 
Abstract : If the spin of a AW particle is greater than one half, 


then for the process 
K+p—> Aue Ft i 4 7p 

there occurs a correlation between the directions of 

the momenta of the (/\,77 ~) and (p, 77 ) systems. 

Formulas are obtained for the case when the spin of 

the K-meson is 0, its capture takes places in the 

S-state, and the spin of the /\ -particle is 3/2 or 5/2- 

If the process takes place in the magnetic field, it be- 

comes possible to determine the magnetic moment of the 
FAN -particle. 

Card 1/1 
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PomERANCHUK, No. 


- SUBJECT ussr / PHYSICS " carp 1 / 2 Pa - 1446 
AUTHOR BERESTECKIJ,V-3->» PONERANCUK,1.JA- 

TITLE .. The Correlation Phenomena on the Occasion of the Capture of K-Hesons 
PERIODICAL Jurn. eksp-i heor.fi8; 31, fasce2s 350-351 (1956) 

Issued: 10 / 1956 reviewed: 10 rf 1956 


The capture of a K-meson by 2 proton with subsequent decay of the hyperon produced 
on this occasion, i-@- the reaction K +p > ru 7 Pt x + can be used for 
the determination of the spin of the -particle from the angular correlation of 


the pions. 

“Tf the spin of the X-meson is equal to zero, the initial system has the angular mo~ 
mentum 1/2 (if the K-meson is captured in the s-state). The following angular dis- 
tribution 1,(@) then occurs in dependence of the spin j of the Av -particle and the 


angle ® between the ‘directions 0, and n of the momenta with respect to the 
systems ( >» * ) and (pyt ) respectively (where 1, 72(9) = 1)% 
I On eae eo 1 
3/2 2 : ; (1) 
1, 72(®) 2s i+ (8/1)P,(0080)+(6/7)P4(eo" @) 1 - 2 cos 6 +5 cos' @ 

ro 
(Compare the analogous formulae for the decay of the 43 particle as developed by 
R.GATTO, Nuov.Cim.2, 841 (1955)- If the spin of the K-meson is equal to 1, the 
initial system may have either the angular momentum 4/2 or 3/2, and therefore the 


formulae of the angular correlations loose their uniqueness. 
If the system is in an exterior magnetic field, the dependence of the angular dis- 
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SUBJECT USSR / PHYSICS 3 caRD 1 / 2 PA - 1895 
~ aU THOR IOFFE,BeL., POMERANCUK,1-JA:» RUDIK,A-P. 
Relations for the. Scattering of Pions by Deuterons. 


TITLE The Dispersion 
PERIODICAL Zurn.eksp.i teor- 
Issued: 1 / 1957 

The present work investigates the elastic soattering of pions by deuterons with 

the scattering angle O. The dispersicn relations which correspond to this pro- 

cess differ 45 follows from the a i elations for the scattering of 

pions by free nucleons: Firstly, the dispersion relations depend on the polar- 

Asation of deuterons and secondly, only one single dispersion relation for the 

sum of the scattering amplitudes of positive and negative pions 4s obtained if 

COULOMB'S interaction is neglected. 

Let the real- and jmaginary parts of the amplitude of the scattering of pions 

with the energy “ by deuterons whose spin projection onto the direction of the 
and A (@) respectively. 


motion of the pions is equal to m, be denoted by D@ ) 
connection between the real part of the amplitude of scattering in- 
0 and the total cross section A (~) = (k/4n)o, (w), (where 

the following equation 


denotes the mass of the meson), 
thod for the determination of dispersion relations: 
Fut 5 (2! aw" 


fie, 31,fasc.4, 712-715 (1956) 


By using the 
to the angle 
2 2 2 

win Woe” applies and “ 

is obtained by the ordinary me 


th (wt dwt 
Dw) - Dai) = (2k In) | F0 w?) Uae rf (w 1%. w*) x? 
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Nuclear Instruments, No. 1, pp» 21-30, 1957 
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On the Possible Dipole Moment of the Transition at the A> 


Particles. 


external electromagnetic field. If the electromagnetic field 
changes only little on a stretch equal to the linear extension 
siole, then the transitions of this kind are 


of the AL —part 
effectively reduced to the occurrence of a dipole moment 


of the transition: 
: 4 ad er 8C. 


In this context, TF, stands for a certain constant of the 


(it is fixed by the dimensions of the 


dimension of a length. 
denotes the operator of the exchange of 


A -particle), and C, 
| EN 
. Ag and Ay? e% ‘ ae 


The existence of & dipole moment at a /\«partiole can lead to 4 
number of phenomena that oan be observed. The authors of the 


view first of all deal with the scattering of A- 


paper under re 
particles by the Coulomb field of the nucleus. The interaction 


energy then has the form of U=- (zeer /r>) #aC,. The 
scattering amplitude is derived in nonre ativiatio Born appro- 
ximation. The aifferential oross section has the following form 
74% the spin of the A —particle equsls 1/2): 
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a a een tame ea 
TITLE: The Equality of the Total Cross Sections of the Interaction 


of Nucleons and Antinucleons With High Energies (Ravenstvo 
polnykh secheniy vzaimodeystviya nuklonov i antinuklonov 


PERIODICAL: Zhurnal Eksperimental'noy i Peoreticheskoy Fiziki, 1958, — 
Vol. 34, Nr 3, pp. 725 - 728 (USSR) 


ABSTRACT: Starting from the dispersion relations for the elastic scatter- 
ing of nucleons on nucleons in the angle zero, it can be 
shown that the total cross sections of interactions of nucie~ 
ons and antinucleons must be of the same size with sufficient- 
ly high energies. The author investigates here for the sake 
of certainty the scattering into the angle zero of protons 
and antiprotons on protons. The corresponding. disperion re- 
lation for the scattering amplitude averaged by the spins, 
is explicitly written down and explained here. When the ener- 
ey E of the proton, or of the amtiproton respectively, tends 
Card 1/@> toward infinite, the total cross sections © (BE) or oO (E) 
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respectively, of the scattering of a proton or antiproton 
respectively, tend with the energy toward the constant 
values O (w), or Oo (@m) respectively. This is a simple 
consequence of the fact that all strong interactions with 
great values of the target parameter (pritsel'nyy parametr) 3 
tend exponentially toward zero. If the weak electromagnetic 
interaction of a proton and an antiproton would be investi-. 
gated with a proton, a constant total cross section would 
be obtained nevertheless also with shielding of the charge 
of the proton of the target by the atomic electrons with 
sufficiently high energies. Such a constant cross section 
would be obtained, however, only with energies of the order 
of E ~ M@/me ~ 1014 ev. But without taking into account the 
weak electromagnetic interaction, the total cross section 
attains (with an accuracy up to a value of the order of 
e*1n(B/M) a constant value already with energies of the 
order 10 eV. The dispersion relations mentioned at the 
beginning are then specialized for the case in which the 
; energy E tends toward infinite, and that only the greatest 
Card 2/9 4 members are taken into consideration, Yhe further discussion 
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of these relations is followed step by step. The author 

comes to the following conclusions: The effective cross 
sections of both antiproton and proton are equal to each 

other withhigh energies and a very intense dependence on 
energy either with one of these cross sectiors or with both 
cross sections is.to be expected. The relation 0 (w)=o (w) 
found here, must hold also for the limiting values of the ~ 
cross sections © (wm) or 6=(m) respectively of neutrons 
or antineutrons respectively: ‘o.(0) = 6 (wm). Analogous 
considerations hold also for the K-mesons, viz. the mesons 


K’; K , age K° must have equal total cross sections with 


sufficiently high energies (~ 1010 eV, if the electro- 
magnetic interaction is not taken into account). Positive 
and negative pions must analogously have the same cross 
section with E —» m. This conclusion is‘’finally also ex- 
; tended with respect to the hyperons. There are 7 references, 
Card 8 5 of which are Soviet. 
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AUTHORS: Okun', L. Be, Pomeranchuk, I. Ya- 56-34-4-33/60 
‘PITLE: On the Determination of the Parity of the K-Meson (0b opredelenii 


chetnosti K-mezone 


PERIODICAL: Zhurnal exsperimental 'noy i teoreticheskoy fiziki, 1958, 
Vol. 34, Nr 4, pp. 997 - 998 (USSR) 


ABSTRACT: The determination of the parity of K-mesons and hyperons is 
still one of the central problems of the experinental physics 
of elementary particles. It is possible to speak about only a 
relative parity of the K-mesons and hyperons viz.about the sign 
of PePyPa? PLP ale eters because in the case of strong inter- 


actions the strangeness is maintained (whereas in the case of 
weak interactions parity is not naintained. This paper investi- 
gates experiment which makes the determinction of the sign of 
PLP AP A. possible. The authors investigate the capture of a slow 


K-meson from an S-state; it leads to the reactions 


ip aA an ee Oe a 5 A°ant + wo (2). The parity 
of the system AA. + 2% hes to be equal to the parity of the systen 
Card 1/3 K + p, because parity is conserved in the case of. strong inter- 
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On the Deternination of the Parity of the K-Neson 56-34-4-35/60 
ate 2 possibilities: 1) Let it 


actions. The authors investig 
In this case the trmsition an- 


be assuned that PP A = +1e 

plitudes for the above mentioned 2 reac 
i 2 2 2 2 

A= -(a+bp° +¢q \/Ye + coer Ag (arbp +cq°) + Ave. escese 8 

Here ¢ denotes the difference of the monenta of the 2 pions and 

p the sun of their momenta, which is equal to the monentun of 


A -hyperon. If for the range in whic 
the validity of the unequation 1/a, 


e to confine oneself to such ter 


tions have the forn 


r<¢ /ay is asouned, it is 


- possibl ns as do not depend on 
p and q. It is then true thet A= -a/ 
distributions in both above mentioned re 
spherically symnetric. The A hyeron is no 
the angular distribution of the pions forming i 


the decay of theftyperon is isotropic. For the ra 
cross sections of the reactions (1) and (2) the 


is obtained. 2) Let it be assumed that PP PA = 
‘ tion amplitude has to have the forn 
-26p/V2, Ao= agp + voq » with @ denoting Pa 


actions are¢ found to be 


n the case of 
tio of the 


-1, The’ transi- 


= vilits natrices. 
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The differential cross section which result fron the conpu- 
tation of the angular distribution in consideration of a 
possible polarization of the ny -hyperon are explicitly written 
down. The cross section of the reaction (1) is still isotropic 
and does not depend on the polarization of the ‘A: ~hyperon. The 
-hyperon will be polarized in general and it will be vertical 
to that plane in which the products of the reactions are lo- 
cated. The nunber of pions formed in connection with the decay 
of the A ~hyperons, as well as of those enitted in an urward 
and downward direction with respect to the reaction-plaene will 
vary. A foraula is given for the angular distribution of the 
2 pions and the / -hyperon. In conclusion an expression for 
the ratio is written -down (total nunber of charged pions/total 
nunber of neutral pions). 
December 11, 1957 


1. Mesons~~Nuclear reactions 
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Okun', L. B., Pomeranchuk, I. Ya., soy /56-34-5-27/61 
Shmushkevich, I. Io . 


On the Interaction of the [4;-Hyperons With Nucleons and Light 
Nuclei (0 vzaimodeystvii [\-giperonov s nuklonami i legkimi 
yadrami) 


Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958, 
Vol. 34, Nr 5, pp. 1246 - 1249 (USSR) 


This work determines the spin-correlations of the A -particles 
occurring in the reaction cy +p—al +/\. In the interaction 
of a slow (4) ~hyperon with protons the following reactions are 
possible: 

1) +p SH, «+p(elastic scattering) 


2)E\"+p =H? tn (charge exchange), 3)"," +p —/\° +/\° (adsargtio). 
The other processes (of the type 

pie ry 0 : 

ty 4p EP GA ) have a threshold value and for low energies 
can be neglected. If the 1, -hyperon is sufficiently long-lived 
and if experiments with slow ij-hyperons are possible the inves- 
tigation of reaction (3) with an observation of the subsequent 
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On the Interaction of the H)-Eyperons With Nucleons Sov /56-34-5-27 /61 
and Light Nuclei 


decay processes of the A -hyperons would be of particular 
interest. The /\-hyperon is supposed to decay under non-conser- 
vation of parity. Expressions for the amplitude of the decay 

° —)pin” and also for the angular distribution in the decay 
of a polarized A -hyperon are written down. The pions must fly 
off predominantly in the direction (or opposite to ) of the 
polarisation of the /\-hyperon. A table contains the spin states 
and the orbital states of two A -hyperons for the case that the 


i--hyperon is captured by _a proton from the S-state. In case 
ty 


of positive parity of the (4, -~particle the amplitude of only one 
transition 
‘si cn ) must be considered. A formula for the angular 


distribution of the pions occurring in the decay of two /\-hyperons 
is derived. By comparing this formula with the experimental data 
the parity of the 4,-hyperons could be computed. The derived 
formulae for the process (3) hold in the capture of slow &% -parti- 
cles from a continuous spectrum as well as in the capture from 


Card 2/3 pound states of the system (4, +P. . Pie most probable one is 
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- fr) 
the decay iH) +p — /\ a/\? +y. There are 1 table and 2 references, 
1.of which is Soviet. 
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AUTHOR: Pomeranchuk, I. Yas. s0V/56-35-2-39/60 
. Aa ares eae 
TITLE: On the Stability of 4 Fermi Liquid (Ob ustoychivosti 


fermiyevskoy zhidkosti) 


PERIODICAL: Zhurnal eksperimental'noy 4 teoreticheskoy fiziki, 1958, 
—¥Yol 35, Hr 1 (7), pp 524-525 (USSR) 


ABSTRACT: In Landau's (Ref 1, 2) theory of the Fermi liquid the energy 
of the system is a functional of the distribution of the 

excitations with respect to the quantum states (especially 
with respect to the momenta). The energy functional E is 
given explicitly for little aberrations 6n of the 
distribution function of the excitations from the 
equilibrium distribution which corresponds to the occupation 
of all the states with p <p,- For small én the stability 


condition is satisfied if there is E> 0 for any én. The 
variations of Gn (which are taken into account in the 
above mentioned formula) are connected with the deformations 
of the Fermi surface and the author obtains the criterion 
of stability with respect to such deformations. The 

Card 1/2 momentum p is expanded into a series with respect to 
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On the Stability of a Fermi Liquid Sov /56-35-2-39/60 


spherical harmonics and dn expression is given for the first 
term of this series. Formulae are then given for the 
potential energy, for the total energy functional, and for 
the excitation of the Fermi surface, Finally, an expression 
is given for the stability condition. The author thanks 

L. D. Landau discussing this paper. There are 1 figure and 
2 references, 2 of which are Soviet. 
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The Isotopic Effect in the Residual Electrical ites: c 
of Metals (Izotopicheskiy effekt v ostatochnon eclektriches- 
kom soprotivlenii metallov) 


Zhurnal eksperinental'noy i-teoreticheskoy fiziki, .1958, 
Vol 35, Nr 4, pp 992 - 995 (USSR) 


The existence of various isotopes in one metal leads 

to a difference in the zero vibrations which is in 
agreement with the isotopic mass differences. This, 

in turn leads to the dormation of an irregular inter- 
ference field which can scatter the conductivity 
electrons. It is therefore possible that an electric 
residual resistance exists even in crystals containing no 
physical defects or impurities. Basing upon the in- 
vestigation of interaction between the electron and the 
lattice vibrations in an idealized model (without sound 
dispersion) a formula for the estimation of this 
residual resistance is derived. Also formulae for the 
determination of scattering probability and the free 
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Tie Isotopic Effeet in the Residual Electrical “sistance of gov /55-25-4-27/52 
Metals 
length of path are giro. In conlusion, the author 
thenks L.D.Lendau, Reeder tei and Yu.V.Sharvin 
for d¥scussing the article, There is 1 figure. 
SUBMITTED: May 20, 1955 
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Akhiyezer, A. I., Pomeranchuk, 1. sov/53-65-4-3/13 


Diffraction Phenomena in Collisions of Fast Particles With 
Nuclei (Difraktsionnyye yavleniya pri stolknoveniyakh bystrykh 


chastits 8 yadrami) 


Uspekhi fizicheskikh nauk, 1958, Vol. 65, Nr 4, 
pp. 593 - 630 (USSR) 


Absorption accompanied by nucleon-nuclei scattering causes an 
additional disturbance of the incident nucleon wave and 
independently of a production of compound nuclei leads to an 
additional elastic scattering of nucleons. Strong absorption 
of particles occurs when the wavelength ® of the particles 
is short compared with the radius of the nuclei. In such 
cases for the incident particles the nucleus is a black or 
semitransparent body and the elastic scattering of these 
particles can, according to their absorption by the nuclei, 
be compared with the a@iffraction of light in black or semi- 
transparent bodies. Diffraction scattering of fast particles 
py absorbing nuclei shows up in the purest form in the case 
of fast neutrons, but in a modificated form it also is 
possible with protons. In this case a diffraction emission 
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of photons takes place. Even more interesting are diffraction 
phenomena of charged pions scattered at nuclei or single 
nucleons. Pions of high energy come into intensive interaction 
with nucleons; pion and nucleon unite to form a short-lived 
system. The decay products of such systems are mesons and 
some pairs of nucleonse Diffraction production of mesons and 
! nucleon pairs can also be a consequence of a collision of 
fast mesons or nucleons with nuclei. In the present paper 
such phenomena are investigated by -. wave mechanics. The 
wave functions of the particles (far away from the nucleus) 
are written down as superpositions of the incident plane 
waves with the waves aiffracted by nuclei (black or semi- 
transparent). The analogy with the optical. phenomenon makes 
possible the application of the Huy ghens (Gyuygens) principle. 
The authors try to construct a semi-phenomenological theory 
of the diffraction phenomena for high energies; this theory 
bases upon the application of a generalized Huyghens principle. 
The paper contains the following sections: 1) Introduction, 
2)The elastic diffraction scattering, 3) Computation of the 
Card 2/@ “nuclear semitransparencys 4) The influence of the Coulomb 
2 . 
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(Kulon) nuclear field, 5) The Huyghens principle, 6) Diffraction 
emission of photons by pions (perturbation theory), 7) Emission 
of photons in dependence on the absorption of pions by nuclei 
or nucleons, 8) Diffraction production of pion pairs, 9) 
Diffraction emission of photons by particles with the spin = 
1{2% formation of nucleon pairs, 10) Stopping emission of 
photons by particles with the spin = 1/2, 11)Diffraction . 
phenomena in the scattering of fast neutrons at nuciei, 

12) The elastic scattering cross section of the diffraction 
disintegration of deuterons. The stripping cross section at 


5 figures and 28 references, 20 
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AUTHORS: Okun!, L. B., Pomeranchuk, I. Ya< g67 /56-36-1-44/62 
TITLE: On the Peripheral Interactions of Elementary Particles 


(0 periferiynykh vzaimodeystviyakh elementarnykh chastits) 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959, 
Vol 36, Nr 1, pp 300-312 (USSR) 


ABSTRACT: By means of the method of analyzing experimental data 
suggested by the authors it is possible to sort out the 
contribution made by peripheral interaction. This method 
is based upon the following well-known fact: Two particles 
having a large relative orbital momentum 1 enter into 
interaction with each other at the distance ~1A, where x 
denotes the wave length of the particle. Penetration into 
shorter distances is prevented by the centrifugal barrier. 
For the purpose of investigating peripheral interactions 
it is therefore necessary to sort out that part of the 
experimental data which determines the amplitude of the 
process at sufficiently high values of 1. The possibility 
of sorting out and of theoretically describing interaction 
is based upon 2 particles or 2 systems of particles separated 

Card 1/4 from each other by a sufficiently long distance exchanging 
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On the Peripheral Interactions of Blementary s0V/56-36-1-44/62 
Particles . 


the actually smallest possible number of mesons among each 
other. The suggested analysis on the pasis of orbital momenta 
permits not only determination of the value of the constant g 
or of similar constants, but also the determination of the 
relations between various physical quantities (as e. &- 
between scattering phases)» which characterize one or the 
other process. With a view of illustrating the suggested 
method the authors investigate the interaction of two 
homogeneous spoalar particles exchanging scalar mesons between 
each other. On this occasion; the obviously existing 
amplitude symmetry (which is due to the equivalence of the 
particles) waz not taker into account. Such an example, which 
deviates considerably from reality, doee, however, not 
make it possible to investigate such details as are connected 
with the dependence of the amplitude on spin and on isotopic 
spin. The ratio between the contributions made by one-meson 
approximation and twoemeson approximation is estimated for 
large 1. In the case of a large 1 the two-meson amplitude 
is exponentially small compared to the one-meson amplitude. 
Card 2/4 A more exact analysis ef the two-meson amplitude in the case 
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of a large 1 will be made in a future paper. Taking 
isotopic- and spin variables (which are of essential 
importance in.the investigation of concrete processes) into 
account does not essentially change the results obtained, but 
only modifies them a little. The further chapters of the paper 
deal in detail with the interaction of pions and nucleons 
(scattering of nucleons by nucleons, scattering of 
antinucleons by nucleons, scattering of pions by nucleons, 
production of pions in collisions of pions and nucleons), 
the interaction of strange particles and with pions and 
nucleons (scattering of hyperons by nucleons, scattering 
of K-mesons by nucleons, production of K-mesons and pions by 
K-mesons), the interaction of photons with mesons and baryons 
(scattering of photons by nucleons, photoproduction of pions, 
photoproduction of K-mesons, scattering of electrons by 
nucleons, and production of pions and K-mesons by electrons, 
interaction with the participation of a neutrino}. The authors 
thank V. B. Berestetskiy, N. N. Bogolyubov, A. F. “rashin, 
B. L. Ioffe, L. D. Landau, A. P. Rudik, Ke A. Ter-lirliicuyan 
Card 3/4 and I. M. Shmushkevich for discussions and valuabie advice. 
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The authors further thank ProfessozxCheu for placing a printed 
copy of his paper at their disposal before its publication. 
There are 2 figures, 1 table, and 18 references, 6 of which 
are Soviet. 
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Redoute Las: 


ee 


On the Interaction Between Conductivity Blectrons in 


Ferromagnetics (0 vzaimodeystvii mezhdu elektronami pro- 
vodimosti v ferromagnetikakh) 


PERIODICAL: 


Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959, 


Vol 36, Nr 3, pP 859-862 (USSR) 


ABSTRACT: 


Whereas in ordinary metals mutual attraction between electrons 


is a consequence of virtual phonon exchange and the matrix 
element describing interaction energy tends towards an in- 


finite limiting value i 
ferromagnetics sh 


ZeLO, 
electrons, and 


f the phonon 
ow. an additional attraction between 
this attraction forns the object of a theoreti- 


momentum. tends tovards 


cal investigation in this paper. Additional attraction is 
a consequence of a virtual emission and absorption of spin 


waves. Ag spin wave ene 


their momentum, and as 


absorption of spin waves 


proportional to 


rey 
the matrix elements of the emission and 


the square root of spin wave energy, 


is proportional to the sauare of 


contain no additional factor that is 
the matrix 


element describing the electron interaction energy which de- 
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On the Interaction Between Conductivity Electrons in Ferromagnetica 


to the square of the spin wave momentum. In the present paper 
the character of this effective interaction between electrons 
in dependence on spin wave exchange is investigated, where 

the energy operator of interaction between s-and d-electrons 

is written down in the form V(r} s CeM(r), where s denotes 

the spin of the s-electrons and U(r) - te magnetic moment 
caused by the d-electrons. C is given as c = Aa?/y , where 

» denotes the Bohr magneton, a — the lattice constant, and 

A- an energy (A~ YOA ) depending on the Curie (Kyuri) tem- 
perature. For an, energy of the conductivity electrons of the 
form &(3,6) = € (p)+20A (p = electron momentum, © > +1/2, 9 
the projection of the spin on to the z-axis, and 6° (3) = Dp /2m) 
an explicit formula is derived for the matrix element Uss which 
describes the interaction energy. For its maximum (Uso) max = 


2 - a U/Q , is obtained with U = w/o, and for the total 
momentum of an electron pair it holds that 
Pot p- - p = po/2s/u- There are 1 figure and 7 references, 


3 of which are Soviet. 
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AUTHORS: Berestetskiy, V. B., Pomeranchuk, I. Ya. 
Ginnie 

~ PITLE: B-Interaction and Form Factor of the Nucleon (B-vzai nodeystviy e 


‘i formfaktor nuklona) 


PERIODICAL: - Zhurnal eksperimental' noy 4 teoreticheskoy fiziki, 1959, Vol 36, 


Nr 4, pp 1321-1322 (USSR) 


ABSTRACT: One of the most characteristic properties of §-interaction is 
the rapid increase of effectivity with energy. However, the ex- 
istence of strong interaction leads to an occurrence of form 
factors in nucleons which may influence the energy dependence of 
the B-processes considerably. An investigation of g§-traneforma- 
tions at high energies, e.g- process (1) of transformation of 
the electron into a neutrino (e+ p-ent \)) may serve the pur- 
pose of determining these form factors. Today it may be said 
that the B-interaction consists of V- and A-V-interactions. For 
process (1) the matrix element in the present "Letter to the 
Editor" ia written down according to references 5 and 4. On the 
basis of the assumption that the hy pothesis developed by 
Gell-Mann and Feynman (Ref 1) holds good and that the clectron 

Card 1/2 energy is supposed to be high as against its own mass, a rather 
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complicated expression is given for the d . 


> ifferential 8€c- 
ion of (1). There are 5 references, 1 of which is Soviet. ve 


SUBMI'T'TEeD: January 6, 1959 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001342030006-2" 


"APPR 
OVED FOR RELEASE: 07/13/2001  CIA-RDP86-00513R001342030006-2 


SETAE Geese ema ITeN GS 
Ea So eS arene pas eee : 
Se 


oh 6600, 16,8100, 16.7500 76982 
S0V/56-37-6-22/95 


AUTHORS :. Galanin, A. D.; Grashin, A. F.; joffe, B. L.,; Pomeranchuk, 


I. Ya. 


TT Ser, 
MFR ay 


TITLE: Collision of Nucleons with Large Orbital Momenta 
PERIODICAL: zhurnal eksperimental 'noy 4 teoreticheskoy fiziki, 
1959, Vol 37. Nr 6, pp 1668-1679 (USSR) 


A method of calculation was developed for that part 
of the nucleon-nucleon scattering amplitude for large 


orbital momenta L > 1 which is due to the exchange 
The connection between this 


amplitude and the scattering of real mesons by nyc leons 
was established with the aid of the dispersion equations. 
The method is valid when, besides the condition > 1; 
the inequality Ly /p>> 1 18 
4s mass of qr-meson; P is momentum of nucleon in the 
center mass system). The second assumption has a 
‘Card 1/3 physical meaning: the quasi-classical parameter 
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Yr ~L£E/p 


collision 
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interactions according to 
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76982 
S0V/56-37-6-22/55 


4.e., it is the condition of the 
In words, the classification of 


their "degree of periphery" 


with a small expansion parameter has meaning only 


when the above condition is satisfied. 


The main part 


of the asymptotic expansion parameter for the two- 
meson phases can be obtained by this method from 


the small parameter 1/i( £ &): which at low energies 
¢°e2) 48 1/£, and with an,increase in the energy 
creases up to 1/Z (when 1). The principle 


of the derivation was” that un 
of the virtual meson exchange 


er the above assumption 
between nucleons, the 


main role is played by mesons with physical relation 


between the energy and the momentum (W 
but with nonphysical relation between energy 4) = 0 
transferred by the momentum q@ = ; 

examples of the calculation 
comparision with the one-meson phases will be reported 
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Collision of Nucleons with Large Orbital 76982 
Momenta : S0V/56-37-6-22/55 


by the authors in their forthcoming paper in this periodical. 
There are 4 graphs; and 23 references, 11 Soviet, 4 Italian, 
1 British, 7 U.S.-. The 5 most recent U.S. and U.K. 
references are: S. Mandelstam, Phys. Rev., 112, 1344; 
1958; R. Karplus, C. M. Sommerfield, E. H. Wichman, Phys. 
- Rev., 114, 376, 1959; H. J. Bremermann, R. Oehme, J. 
G. Taylor, Phys. Rev., 109, 2178, 1958; K. Symanzik, 
Progr. Theor. Phys., 20; 690, 1958; M. L. Goldberger, 
Proc. of the Sixth. Ann. Rochester. Conf., N. Y.,. 1956. 
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AUTHORS: Garibyan, G. M., and Pomeranchuk, i. Ya. 
: arp rere eet LE TEN IEEE A ANAT Rita 
TITLE: Letter to the Editor. Limits in the Adaptation Theory 


of Transitional Radiation 


PERIODICAL: - Zhurnal eksperimental'!noy i teoreticheskoy fiziki, 
1959, Vol 37, Nr 6, pp 1828-1831 (USSR) 


ABSTRACT: A retuning of the particle field takes place during 
be the passage of a charged particle from one medium into 

another. As a result of this a part of the field is 
separated from the particle, thus forming a transi- 
tional emission (cf., V. L. Ginzburg, I, M. Frank, 
ghur. eksp. 1 teoret. fiz., 16, 15, 1946). In an 
extreme relativistic case, the main part of this 
radiation is emitted forward in the direction of the 
particle motion (cf., G. M. Garibyan, Zhur. eksp. 1 
teoret. fiz., 37, 527, 1959). If the particle, for 
example, passes from a vacuum 4into a medium, then 
the spectral distribution of the intensity of the 


Card 1/3 - transitional emission is approximately constant in the 
i th Ties 
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"Kaymptotic Behavior of Effective Cross Sections of High Energies.” 


report submitted for the 10th International Conference on Bigh Energy Physics, 
Rochesher, N. Y., 25 Aug - 1 Sep 60 


paper to be presented by A. P. Rudik 
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Nucleon-nucleon scatte.: cing in two-meson approximation with large 
orbital moments.” Zhur..eksp.i teor.fize 38 no.e2:475-488 F '60. 
(MIRA 14:5) 
(Nucleors-——-Scattering ) 
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AUTHORS : 
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TITLE: Asymptotic Behavior of Cross Section 
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Zhurnal eks 
4(10), PP- 


Yol. 395 No- 


high-eneréy particl 
4 with an jnereas 
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e collisions available at present 
e in energy the total col}ision 


—pext: The data on 
of the order of [ps 


jead to the assumption tha 
cross section tends to 4 constant Limit which is 
where 1/ is the Compton wavelength of the pion- fhe elastic aiffraction 
kewise tends to a limit, and the cross gections 
ith an increase in 


88 section li 

dual tnelastic processes tend to zero w : 
energy - ay well be wrong: The present \ 
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processes, 
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AUTHORS: = G. T. and M. Re 


TITLEs Nauchnaya konferentsiya Moskovskogo inzhenerno-fizicheskogo 
: instituta (Scientific Conference of the Moscow Engineering 
Physics Institute) 1962 : 


PERIODICAL: Atomnaya energiya,s v. 13, no. 6, 1962, 603 - 606 


TEXT, The annual conference took place in May 1962 with more than 400 : 
delegates participating. A review is given of these lectures that are ¥ 
assumed to be of interest for the readers of Atomnaya energiya. They are 
following: A. I- Leypunskiy , future of fast reactors; A.» A- Vasiltyevy, 
design of accelerators for superhigh energies; I. Ya- Pomeranchuk, ; 
analyticity,s unitarity, and asymptotic pehavior of strong interactions at 
‘high energies; A. B- Migdal, phenomenological theory for the many -body 
; problem; Yu. D. Fiveyskiy, deceleration of medium-energy antiprotons in 
ae matter; Yu. M. Kogan, Yae A. Iosilevskiy, theory of the MUssbauer effect; 
: . M. I. Ryazanov, theory of ionization losses in nonhomogeneous medium; 
' Yu. B. Ivanovs A. A. Rukhadze, h-f conductivity of subcritical plasma; 
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TITLE: 
energy cross § 
ksperimental 'noy i. teore 


1141 - 1144 


TEXT: Up to now only the properties of 3(%) were studied 
Rey. Lett.,; 1, 394» 1961). and it was found that the same Jj 
for different reactions. Now it is shown that the unitarity conditions 

for complex j'S (v. N. Gribov, ZhETF, At, 1962, 1961) yield a great number 
r £(%) corresponding to aifferent reactions. As a particular 


of relations fo 
lations between the total interaction cross sections of 
(s 0), + & 


PERIODICAL: Zhurnal e ticheskoy fiziki, V- 42, L 
J 


no. 4, 1962, 
te e. g. Phys. 


4) are valid 


or large energies § 


case, simple re 
“qaifferent particles ere obtained f 

OxN = OKKONN OAN = Oa,own® OKA = OKKTAAY ; (1) 

(2) 


Onn = OnnONN» 
I6.N = oxnlOxn- 


Oan/Onn = Ont 
ions are derived using the un 


These rclat qtarity condition for partial-wave 
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anplituges in the annihilation t-channel with ae ot 16.2 Lae pion mass). 
The mathematical procedure is demonstrated for ‘the Spin-zero Ko and K mesons, 


The amplitudes of the partial waves of the reactions RR Rt , K+K sy47 “ a 
and K4k PREK arg : =, Bw/2it Bey ik : i 7 
/ i-iq B= i=i@* hy = 2i oP. (6) with 

; ie ' e ‘ 
Gaz = 195 ree (0), OnK = 120 Fax O 

iy J . 

SKK = 1257 rex (0) (7) at follows that 62 = az SKK 

ny the 


The same relations hold also for the differential elastic-scattering cross 
Sections, The relations are valid also for non~zero spin particles 
nucleons); a direct €xperimental verification has not been POSSible so far 
owing to the instability of the Perticles involved, Only the relation 

2 # pis . , 
Onn ce Sy Could de verified. Some Consequences of these relations are 
@iscuszed, - 
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Some consequences of the pole shift ..- 3108/3138 


1.(+) determines the total and elastic cross sections at high energies, 
fo) 

lies between these states. At, hey energies the amplitude of the process 
o\t : 2 

considered is f£(s,t) = r(t)s ; 1,(0) = 4. The cross section of this 

; 2 : 

process is proportional to ~const/(c + In(s/4m°));° the constant c can be 

evaluated Trom experimental data. In accordance with this theory; , a 

NN-scattering shows Ds /2 and Fo /e resonances in the energy range 10 - 27 \¥ 

. ») Us a ; 

Bev. No Pz yo resonance with isotopic spin T = 3/2 was: observed. Within 

tre framework of this theory tnig must be due to the absence of 

"quasi-vecuun" states. The cross section of resonance state productions 

in processes passing a "quasi-vacuun" state does not decrease with 

increasing energy. This means that such resonances can also be detected 


at nign energies. for nucleon-nucleus scattering processes the relation 
ee aud 

aie =O. 

“RH O14 OMA 

but a dependence in proportion with A would not contradict the above 
relation eitner. 


is established. In general, ee 3 (A - atomic number), 
‘- 
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AUTHORS; . ° Gribov, V. Ns, Pomeranchuk, I. Ya. 


TITLE: The spin structure of the amplitudes of meson-nucleon and 
nucleon-nucleon scattering at high energies 


- PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 42, 
no. 6, 1962, 1682-1684 


“TEXT: Based on a few previous papers (V. N. Gribov, ZhETF, 41, 66, °1961; i” 
- 41, 1962, 1961; Ve -N. Gribov, I. Ya. Pomeranchuk, ZhETF, 42, 1141, 1962; 

4M. L.. Goldberger et al., Ann. of Phya., 2, 226, 1957), the vacuum poles 

in the expressions for the meson-nucleon and nucleon-nucleon scattering 
amplitudes are studied from the spin structure and the interrelations be- 

' tween the crosg sections. It ig shown that for t = 0 between the total 


cross sections one obtains the relations o, a.) = OON and SKK Ny - One - 


“Exactly the game rolationa were found between the differential olagstio 
~ Boattering orogs sections averaged: over the sping. At high energies, 
polarization vanishes in both types of scattering. If, in addition to 
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AUTHORS ; Gribov, V- we, Pomeranchuley T+ Yor 
PITLE: Sone properties of the elastic scattering amplitude at 
high energies : 

PERIODICAL: Zhurnal eksperimental 'noy i teoreticheskoy figiki, ve 43, 2 of 

nosis 19625 308-318 | 


TErt;. Gribov has already shown (ZhETF, 415 1962, 1961; 42, 1260, 1962) ee 
in field theory when the Mandelstam representation is used +0 study the 
analytic properties of the scattering amplitudes as functions of the 

energy -(t) and of the transferred momentum (s), the partial wave amplitudes 
are also functions of the momentum 1 and that they may have a pole. With 

high t (and high s) the asymptotic pehavior of the scattering amplitude 


wight have the form #(t)s" . » as Was found in T. Regge's non-relativistic 
theory (Nuovo Cimento, 14, 991) 1959; 18, 947s 1960). These problems are. 
investigated more accurately. It is demonstrated that the imaginary pari 

of the scattering amplitude, A, (st), written as a sum over the partial 


waves, is positive and has only positive derivatives with respect to % 
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in'¢he channel in which s is the energy in the non-physical range of the 
‘transferred momenta t>? 0. This holds up to the first singularity, which 
is determined by the Landau curve t = to(s)- With s->-, ve 


t (s)7 ae where p is the pion mass. -The asymptotic tyne in the 
O\*! 


ae 
. 


0 1 
case of an scattering is described by A, (s,+) = i(4)s , where 1 (+) 


ee gives the position of the pole of the partial wave £,(t) in the t-channel. 


The properties of this 19 (+) are now investigated accurately. As 

4,(s.%) and its first derivative f(t) is positive, also al, /at is positive 
in the interval 0 Ct Cau. This holds for the Regge pole with the highest 
‘Re 1. The behavior of 1)(*) in the neighbourhood of the point % = hie) 
whicn is regarded as an isolated singularity of the 1)(+): curve, is 


investigated acourately. It oan be proved that, with t> Ay", 1(t) 
exceeds the upper semi-plane in the complex l-plane. All results are 
obtained without assuming the existence of a Hamiltonian. The behavior 
of 1 (t) and &(s,t) is discussed for the case that t+ ce, and that 
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2s . ds 9)-(3). 
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The second 


only in the relativistic theory and extends over the 
in those regions where the iandelstam spectral function 
A detailed study of the poles of £, (+) and of the 


dispersion relation (2) shows that in the relativistic theory the 


amplitudes of the partial waves 
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RelZ-1. Therefore the amplitude of A(s, 
t= 1/s. ‘This conclusion holds 
process. fhe reason for such si 
Mandelstan snectral fy 
Singularities near neg 


t) decreases most rapidly if 
true of the amplitude in any two-particle 
ngularities is the existence of three 
netions in the relativistic anplitude, leading to 
ative integer.1. There is 1 figure. 
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B125 
- ” AUTHORS: Gribov, V. N., Pomeranchuk, I. Ya. | 
TITLE: Regge poles and Landau Singularities 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 43, 
5 


no. 5(11), 1962, 1970 - 197 / 
TEXT: This study of the partial wave amplitudes f(t) in the scattering 
of uniform zero-spin purticles shows that an infinite number of Regge poles 
must concentrate along the line Re 1 s-1/2 if Yt = Vtis where t, is an 


arbitrary two-particle threshold and 1 is the’ momentum. At the n-particle 
production threshold an infinite number of poies must concentrate along 


the line Re 1 =-1/2 - 3/2(n-2). Hence, as the momentum s transmitted in- 

Creases, the invariant scattered amplitude cannot decrease faster than 

: a7 /2 if t is equal to an arbitrary two-particle threshold. This statement 

follows from the unitarity and analyticity. The asymptotic behavior of the 
A a 

absorption part of the Scattered amplitude is calculated for tngye (pris 
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